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[^l#aXH 2005.02.02 

[^9 SI 9^9 §!1 HYBRID POWER SUPPLY SYSTEM 
[^91 

[ # €! &J 3 H 1 4-1 999-049442-0 

[^9] CIS 

[ CH 21 3 H 1 9-1 998-000326- 1 

[Sg^ 9 e! Si 2005-008374-8 

[Qiaiei] 

[^91 Ol^sl 

[C||£ieJ3Hl 9-2003-000121-1 

lS.m^ 9 mi 2005-008375-5 

[^91 3^9 

[ # ^ ei 3 H 1 4-1 999-049442-0 

[^9H| 9eH:»ll GOLOVTCHANSK I. Alexandre 

[^^1 2y §rs!Ai s}g§ ^cHo^H^^ 213^ 504s 

9^S:>I1 213-504. Hyundai APT. Ban I i m-dong , Changwon-si. Kyung 

nam, Korea 

[^^1 RU 
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^tb ^-S-g- ^ol^i ^l-f-iH^^^c,] <?^^£]ol o]^ 

^^3* ^-^^1-71 ^t!: ^^^<?J--^S. 7j-<a-^>^ allel-olH ^^^^1°^, 

n^o]^ ^<y-7l 4z]-o^ l^]-u1-ol #^^ofl SE^ 

S. 4 
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^^Al^Efl {HYBRID POWER SUPPLY SYSTEM} 



<2> :£ 2a^ 1-4^^^ "a-^^'^^l^q 

<5> £. 3^ ^ ^^^1 ^-^Al^Bflo^ 7l|E^ 

<7> i 5^ ^ ^^<^1 ^t!: ^'^I'^l 22\ 1-^ 5)^5.. 

<8> 5. 6^ ^ ^^<^] ^tb ^^1<^1 3^ 1-^ 

<io> 1, 8: ^^7l/^E-] 2: ^^o] ifl ^it^El 

<ii> 3: DC-AC 91^^] 4, 23. 24: ^ 

<12> 5: S:>o]ti.E^:E. ^-^A]^E^ 6: ^ 

<i3> 7: ^^:iiwll:^(7) 9: ^s|-^^lc>1 DC-AC 

<i4> 10: 'a-^^<a-7l 11: PWM^1<>1 DC-AC ^t^E-lsl^ 

<i5> 12: 5l]efolE x^^^ ^^^H(CCFL) 
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<16> 14: ^^1-^71 15: a]iil7l 

<i7> 16: T^l^l-eflo] crisis. 17: PWM ^2:^^71 

<I8> 18: 19: ^^^7] 

<i9> 20: MOSFET ^^^1 ^]<^7] 

<20> 21: ^2)-^ ;^l<>|s|S.(VCO) 22: ^.a]:^! MOSFET i^^l 



^'y^tt ^^tt ^'^■71 ^ 3Jilel-olE ^<a-7l# 7}^]^ ^}o]M.^ 

^ ^^A]^^o]ii ^<:>m-. 

<22> l--^^^^ 7>:^^-g-0.^ ^>-§-^^ tfl^ 85 vflxl 264Vac<^lcf. Ztelc-il, ^f- 

-^1-21^ LCD S-MEi^ B^e^ojE^ AV-g-s)^ ^^^H(CCFL: Cold 

Cathode Fluorescent Lamp, o]^- "CCFl"'>]s} ^^■)^ ^-t-<^1^ ^1^^- 
^<a-ol ^As^fcf. o] aV^oii^ CCFLl- ^]^]3^>Jl^ ^^^^ LCD S.^B\a\ a] 

t^^l-eflo] sl^o^]^ -2.^1 -a-7l ^d^-S-Cf DC^i 
oj-o] AV-g-^c].. ^, TgE^ ^B. LCD S-ME-I^ 12 ifl^l 15Vdc^ 

o] ti>ig^ S-i-^E^^ «flB^o]E-g- A>-g-s|^ CCFL5^ ^-i-^]^ 
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cfl^ l,OOOVacol^>Sl ^<y-ol, wj-^2]-:^ofl^ cflg^ 500 iflx] 700Vac^ ^^y-o] 

(2). DC-AC •yw^BlCS) ^ ^ &ll#£ll<^lE.K4)» o.^^ _ z^-zj- CCFL<^1^ AC^^ 

^ AC^ DC^^ i-i-T- «S^]-c^o]: ^>£.^, 1:^:2}- wlJ:^^ 0)7] 

^sl<H. -^7>^oi ^^EK^^l^Al) ^ ^io]^(ti]£Al)^ :f-^><^ DC-AC "y^EKS) ^ 
^ sfl#eilo]&|(4)s^- ^^^c)-. ttl-el-Ai, o]e^^ Aj^t^^ ^^JL^<5] 70%S. ^ 

A^Al-til-g-o] «-5q7> ^^cf. SEtb, DC-AC ^ltilEi(3)<^| ^o^A] A>-§-E^^ 

*efl^ iflle^-o]E ^<a-^<a-7l(oliAl)^ 7}<=^^^'U^^ <^}^^ EMI (Electromagnetic 

Interference) icol^7> $X^^ 9X^. 

°]^]^ «fl^*]-7] -^^H '^-^^'^■71 (Piezoelectric Tr ans former ) 7]- 

EMI i^o]^, wl7]-<gA^. CCFL^ ^^^1 ^o^A-l ^^t!: ^1^ ^J"^^ 
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£^ CCFL^ ^^^VtII ^]o]^ ^ 9X7\] ^Cf. 

£ 2a. 2b. 2c^ ^^^•^■71^^ yflef^^S* M-Bl-^ai^. 

^^i. £ 2a^ CCFL ^J^ej-o] ^-g- o.^ ^e) a>^^^ ^^(Rosen) ^ '^-^^'a- 
^^l^V ^ MM's] 7]^2] ^^S. ^JL, o] ufl ZL tt^^ 

7>^1^ 'a^^^a- Vi„* S^^-¥-<^l ^I7H>^, ^sflSiJfCElectrostrictio 

^M^l- s^Jl^ *a-^^^7l^ CCFL^ ^51- ^ ^^ofl ^^§>cf. ^]-;^l°>, 
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7]:^]^o_s. nje) 7><a-^>^ ^-f<^]^(ol^H> "Transoner") ^^^4^-g-^<Hl 9X'^^^ 

^^•^l^l^. CCFL^ ^tf^ ^4. SEtV. -^^1 

<y^^'a-7|^ 7j-oj- AC-DC ol'^Ei'^l A>-g-^ ^ ^o.uj.(nl^^d1 
5,969,95431), AC ^^^^>JI ^*^>^ ^^1 o}^ ^o> oj^o] 

;Hl^7V ^v^eVji ^^^s-^lA-i -B-5l*H. ^7l £ 2b^ ^^1 s.:^^ 

<a-^^'a-7l^tq-i CCFL34 ^ixj'Si^ ^^^^ 7]-;^ -R-sl^>cf. ^^7] ^-SJE^ oj- 

^o_TJ^ ^3\7} 3.^^ ^^1^^ 7>^Cl-. 0)01], e^^o.^ ^1^^>^ 

^7]-^tl '^^B^l- ;^l7l^^^^ ^S)!- ^^JlI:^ ^7l-Al7l7] t!: 
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DC-DC ?lw^B^4 ^H^-g-^-a-^ ^^^-^ DC-AC "dwlBl* AC-DC <^ 

Bismol ^^7]/^^]^S.S\- <U^m^^S.^ LCD a.qEi-§- ^-S^ Ju-i:^ ^7}^]^] 
^ 7l#o] 7M£]5i4(°l^^^ ^1 6,703.796^). ^^1, ^^aI^^bJo]] oJo^a^ oj-^ 
DC-AC 2llei-<^l:S. DC-X ^i^e]* ^^l5|-s:>^, j^^^ eMI i^o]^, a>o1^^ 

tgo| s.^^ ]x:-AC <i3-^ "ya^Ei^^sq- DC-DC =1151-0]^ ^h^bIs]^ ^ AC-DC 
*a^-T- ^ DC-AC ^It^Ei 5)^^ Jl#^ 

^. ^J-7l ^i^7l/^E^o11 «1^5]ol Aj-y] 3l^^<a-^ ^V7] ;^la.ltb M-^^l 
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^^^^^ ^-i-§- ^^<H1 si^^i. ^^7] <a-^ ^w^ti^ 

2^]-^^ ^o:|£ ^>M- oj^oj ^<y. <y-^^<y-7lsv, >^>7l 

^^}^ ^ ^s}-^ ;tll<H^^«Hl ^7l^^s 

^. ^7l WlJils]^ ^ ->^>7] ^^Sl^ofl ^7]^0.^ WliilSl^^ # 

^Ai^ofl tcj-e^. ^^y] :i^%io^ ;^1<>1^]-^ ^sj-^ ^^^5]J1, ^ 

34 ^^Sl^ofl ^7l^o.^ 2x>^^ 7H^ 7j-<y- 2ilel-oi:E ^<a-7l5l-, 

7^<a- 3l]5l-olH ^'^-715] 2^1-^<^1 ^7la^AS ^^Sl^ -^^1-71 ^^^S^^S ^^^Si^ 
<36> IL^, ^ ^^9] Cf^ ^^O.^Al^ ^7] 5llej-o]E ^<y-7lSl l:5:>^^ >^ 

7] 1 ^i^^^iSl^o^ ^1-71 ^-^ ^ z]- <a^^<^l ^7]^O^S. ^ 

<37> SEtt, ^ ^V7l zj-oj. i^le^-olH ^oj-7ls] l^>^^ ^J- 

7l 4 1 >^^%i5l^^ ^ ^^^<a-7l^ 1^>^<H] z]-z^ ;5i7ia^^^ 
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^^^^ ^1- tb^. 

AC-DC c-l JE^^V^, ^V7l AC-DC <a^^ AC ^^7] n]^s\s.9]- 

DC-DC 2)3.-1- ^^^H, ^1-7] DC-DC sIS.^ S^^^ AC slS^q- ^7] ^]Ms\S.S!\- 

St!:, ^ 3ii5i-o]E ^tH^ife ^5] soil 

^^7loi1 ^7lalo.^ ^^*>^ <^1* ^-i-^l-^ ^1 2 i^^i^s-sq-. ^7] 2 

^^%1S1S ^ ^i^Sl^oll ;^7l^.O^ ^^5]ul, ^V7l ^^^5]^^ 

SEt!-. ^ ^^^^ ^^J^S^i. ^7] ^<a- <a-^^^J-7l^ S^^, 5£ 
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^til^^(6)a4, ^1-7] ^^^7]/^B\i8)o\] c^^^o] ^7] DC^<a-^ DC^«y-^S. 
^cJ-'^J-^H CCFL(13)olsqs^ 140] Aj^i^^ s\s.<^] ^^^f^ 

tiV^ o.^ 7]-^^^ 90 T^^l 132Vac 180 ^fl^l 264Vac)* DC^^(^, 120 

190Vdc 250 i-fl^1 380Vdc)-2-S. ^#s:}o^ #^*]:T^. 

<48> ^ ^^^wl#^(6)^ CCFL(13)3j- '^^^Sjo^, ^sl-^;Hl<H DC-AC ^^^(9) ^ 

'a-€^'a-7i(io)s ^^^^11^. ^1-71 ^3}-^;^]]oi DC-AC ?iiJiEi(9)^ ^1-71 
Dc^<a-^ q-A] Ac^'^--^-^ €€:*v<^ ^"y- 'a-^^'a-7i(io)<^i -s^^a- 'a-^^ 

•^MdO)^ AC^<a-^ Jl^<a-o.s. ^•a-*}'^ o]^ CCFL(13)<^1 ^l^^!-i=f. 
<49> -f- ^^dtwl^^(7)^ tq^^^flo] >^11<H^^(14) ^ ^2^-^:^]o] DC-AC 

^tt1&|(9)'^l <^^s]T=^, PWMCPulse Width Modulation) ^^I'^l DC-AC 

^j-^ ^^7] (12) ^ ^^^^(Da, Cs)^ «^1^<>1;^1^ 1- 

el-olHW ^ti^E^s ^^^^cf. 7j-<a- 5llel-ol:E ^<a-7l(l2)^lA^ 7j-<y-^ AC^^^^ ^^^s) 
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^ ^Ai<^ioi]Ai^ CCFL(13)^ i]-7l» 2:^5>^ 
^51-^71(22) ^ wliil7l(23)» 5L^^V^i=f. ^7l ^^#^71(22)^ ^7] CCFL(13)^ 
AC>l^5.-¥-El ^^1-^ ^^^-ir ^S^^^Vi, ^^7] ti]iii7l(23)^ o]^ Pie) ^i^^ 7l§ 
^<a-3)- wliE^l-Ji 3l^«fl ^^^oj.^ ^^^tbcf. ^sfn^^l^H DC-AC ^^^^(9) 

5r>2 ti.Elxl(Half-Bridge) MOSFET rii^^l(17)* ^l-S-sV^cf. 

^a^^^a- Vi„o] 90 132Vac<?l ^4- DC^<a-^ 120 i-H^l 190Vdc<^l ^3., ^il^^'y- 

Vin^l 180 ifl^] 264Vac^ DC^'a-^ 250 tfl^^l 380Vdc7]- 

^i-7]S!l- ^o] DC^'i]-^ MOSFET i^^l(17)S t^^^^^ 

DC-AC ^tHEl(9)<Hl>| AC^<>^^S. ^, zl-zl-oi 3^^i>^^Ei(Qi. Qa)^ ^s)- 

^ ^lc>|2lS.(19)^^E^^ ^^^s)-^-^! 1421- MtiHS. ^1- 

7) DC^<a-* ACS °fl, ^7] ^S. «.el^l MOSFET ^^A] 

7l(18)S.Ai w>#^^>7lS^ c^ll- l-ol L6369 ^ ^<a-i^%l(ZVS: Zero Voltage 
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^3i5r]-7lS^ <^11- HEF 4046^ ^^^l<H^^7l(VC0 PPL: Voltage Controlled 
Oscillator Phase Locked Loop)# ^>^^ ^ 9X^. 

DC-AC ^ulEK9)^ ^>7l ^^21- AC^^^-a-^ ^^^^(Li)^ 

^^€^(Li)5l- 'a-^^<a-7l( 10)^1 AC#^^ 

<y.^ A>oi54 AC^<a--2-S ^"^-^4. ^2^^, CCFL(13)2] 

«a-^^<a-7l(10)^ #^^ofl ol^5]ol ^1-71 ^<y-^ AC^^^ CCFL(13)2^ ^5)- ^ 

*^7lA-l, 41-7] <y-^^^7l(10)^ Pb(Zr.Ti)03-Pb(Mn.Sb)03 

(PZT-PMS)^ ^^iJ^S- ^>7l <a-^^'a-7l(10)s] ^ti\^^^ 

15K0hm -^sl-oflAl 35WS><>i 47ll^ CCFL(13)<^1 «fl^^>fe ^ ^fl^fl 

^7l ^^1-^71(22)^ CCFL(13)oll ^7] CCFL(13)^ AC^^# ^l3^> 

^, AC^^» ^^^-I^J-CRi)* ^^1-% ^^-^S ^1:^ tilii77l(23)^ ^^ 

wllil^VcT^ CCFL(13)^ ^7]^ S^^l-Tfl ^4. ^. wli27l(23)^ ^^l-^^ 0 
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<59> at!-, W>^^^>7l^^ ^^J^til^S.(7)O.^A^ 5q:E.«fl* ^tlr PWM -^3:^ 

7l(21)» 2.^:^^ol A>-g-^ ^ ^-^H. 

^^^1(20) ^ 7^<a- 21]5^-o1:e ^«^7l(12)l- i^l-tlrcf. ^V7l ^^^1(20) ^ ^J-<a- 311 
E^-olH ^•^-71(12)^^ o^ll- s-o^ TJNY 266 ^^^1 ^ EE20 7j-<y- 3j|le)-o] 

B ^SJ-7l# A>^^o] W>^2l^>cf. -^^7] ^'a-7](12)S 7^<y-^ AC # 

<60> -^aHI 2 

<6i> E. 5^ ^ ■^^]^] 2^ 

1^}^^ t}S. J^el^l MOSFET ^^^1(17)^ *g 
^l-eflo] ^1^5)5.(14)^1-. VC0(19) tilii77l(23)^ ^^:tHl7> ^o^B. 

«1 ell#5flolE^(24, 25)* Zl-Zl- A>-g-sr>ci| o]i- s\s.^] <?^^5l^ X^^^^ 
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^, ^lel-^lH ^<y-7](l2)2l ^^^^ ^^^] MOSFET ^^^1(17)2] 

e1]#eflol E] (24)71- ^>7l ^^7l/:iEK8: 15, 16)<^1 , ^^7l/^Ei(8: 

15, 16)^-f-EiS] DC^<a-ol 7^oj- ^ oJr^gSl-Slol ^^^(c^ll: ^o] ^ 0.25W)^ -^-^-^ 
o] T?l:l:olx]j7 ^^7] 7j-<^v^ DC^<a-* VC0(19) ^ «liil7l (23)^1 ^^^>7l] ^cf. ^ 
^Al<mo^ ^^^^ ^Al<^l 1:e)- -i-^^^l-i^. 

^ ^Alc^cHl ^c^A^^ ^<a- <a-^^<a-7l(10)^ 7J-OJ- jillel-olH ^<a-7l(l2) z]- 
1^>^^ «-2l^l MOSFET ^^^1(17)21 #^^o11 ^^<?l^Al^ o.^^ 

^^diWll:^(7)<^lAio^ DC-AC^^^ ^l^l^M Jl** ^7>a1^i:1.. Sl^^ ^ 

Al<:4l 221- ii>^7>:^lS. cl:il-eflol ^]o]s\S.iU)si^ , VC0(19) ^ wliil7l(23)^ 

^^^Wl7> ^o.^^^ HI £,]^5,]olEK24, 25)» ^zl- AV-g-^fo^ oil: 2)^ofl 

^, ^^^^ ^"^-71 (12)51 <a^^^ ti.el^i MOSFET ^^^1(17)^ 

#^^4 =3^^ '?a^^^<a-7l (10)21 A>ololl ^:t£lcl, ols. <?l§}c:H ^ ^^Hl 

oflA-l^ ^aHI 1, 2oilAlSl- o^lui^l^^V Ol5l^^(Li)7l- ^^S^Tfl ^T=f. ^ 
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El(8)o11><>i^ 98%, ^'a-7l(9)<^l>^i^ 97%), ^ ^^iiitil^-S-(7)^ JL#^ l-ej- 

o]Bfl ^ti^E^^ -^^^^ Jl#^ 75%^ ^cf. 17" LCD S-Mb^* ^^^cfJl 

^ ^^^^ ^^d^Hl^ CCFL(13)<>fl^-1fi1 22 ^^^1 25W^. i:^^#5)lol 

^, ^sflJli^ tfl^ 21%i4 ^3i}--^;^lo^ DC-AC 

^^$^71(10)^ nfl-f EMI iioj^^oljos., ^ ^^o\] ^tb EMI h:.o]^s. ^efl 

o]s.^ ^ ^^<^1 ^tb sr>oija ejjE. ^^Ai^^E^^ EMI ii^l^^il- ^7> 

^ ^^Jl^* 7>:5lt:l-. at!-, ^"^-71(9)5^ <y^^^ ^<a-7l(12)^ 

<y^-^ ^ DC-AC ?itf|Ei5l^(9)^ #^-¥-1- Jl^o] ^cfl^ 

'y^t!: -¥-7> -^o] 7>^^ ^o]^. ^]^]^ -^7> -g-^ s-^^ 
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T^^^'^l ^^>^ ^^s. &<^}<>\ tl-cV. 
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^ ^^^>7l ^tt ^l^^^l-^^ 7<}-^^>^ 3^lHl-o]:e ^ti^EiS 

5]^ ^^-g- €€<=i] 

^7] 1 ^7] ^-f-#^^<>i1 ^7laj o.^ l^V^sf 

^^7l «J-^^^<^1] ^7l^o.s 2^1-^* 7>;^1^ ^>M- ^]^^^ ^<a- -y-^ 

^^71^^-; 

■^^71 «J-^^H<^1 ^7l^O.^ ^^5]^, ^7] ^#3^><^ 

^7] ^^1-^ 5)S ^ ^21-^ ;Hl<H5lS<^l ^7l^O.^ ^^S)!^. 
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^^7] alJU^lS. ^ -^M ^^3] soil ^7]^o_s. ^>7l WlJU^^o] 

#^^J:<H1 ^7] ^sj-^* ;*llo1*m ^]o]s\s.s. ^^^s\jL, 

7] ^^5. 2^>^^ 7M^ 7j-o^ 5ll£|-ole ^oj.7|5>|.; 

^'^-712^ 2^}^<^] ^7]^ o.^ m^s]^ ^>7l ;^^^slss 
^1 1*^-^1 ^^<y- sfle^-olH ^^7)5^ ix>#^ ^>7] >H1 1 ^^%isl 

^1-7] ^ >a-7l ^ <a^^^l ^7la1 ^^£|^ S.^ 

^S srVolJdel:^ ^€^1^^^. 

31 

^1 11J-<^1 9X^^^, ^7] 7j-oj- 5|]B^-o]H ^'a-71^ 1^>^^ ^7] ^1 1 

41 

^1 Sl^H^i, 4^7] §Volti.e|^ ^^Al^Efl^ -^7>^ol AC-DC S\S.m: ^^ 

^^^H, '^-71 AC-DC AC ^7l tilJEsls^q- -S-71 ^ji^^^]o] 
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[^^^ 5] 

^1 ^ol^i, 3r>olti.e)JE. ^^Al^Efl^ ^7>^<a DC-DC sijs.* 

i^^M, DC-DC AC slS-^q- -a-^l al ia^ S.^!]- >^7l ^2|-^;^lol 

61 
71 

Psll 2 ^ ^1-71 ;^J^5lS<^l ^7]^J^S. ^^7] 

81 
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[^^^ 9] 
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is. 2a] 
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